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UM PROFESSOR CHOSEN FOR NASA'S GLOBAL ECOLOGY RESEARCH TEAM
By Janice Downey 
UM News and Publications
University of Montana forestry Professor Steve Running has the 
right stuff and a $3 million, 11-year grant to build satellite 
monitoring tools for NASA to study future vegetation responses to the 
"greenhouse effect."
The greenhouse effect is the widely publicized conseguence to 
i^cteasing atmospheric carbon dioxide in which scientists expect the 
Earth s temperature to increase seven degrees in the next century.
This may cause widespread drought, the melting of polar ice caps and 
rising of sea levels. The greenhouse effect and other global 
environmental concerns are focal points for NASA's primary research 
project for the 1990s.
NASA recently selected Running as one of 24 scientists in the 
world on its team for using Moderate Resolution Imaging Spectrometer 
(MODIS) of NASA's Earth Observing System (Eos). With Running's 
project--one of 800 proposed to NASA--UM has the only forestry program 
in the nation with a team member on Eos.
Running's proposal for MODIS stems from his idea that satellite 
data coupled with computer models can calculate surface vegetation 
growth. Since 1982, with NASA research grants approaching $1 million, 
Running and UM researchers have developed a specialty for using 
satellite data and computer simulation for studying forest ecosystems
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and forecasting their future. That's what landed UM on the MODIS team.
Eos is NASA's multi-mission observation system for the 1990s to 
study the entire Earth system on a global scale and changes in Earth's 
environment. Eos will incorporate the most sophisticated satellite 
technology in the world and use a new generation of polar platforms 
being developed as part of the United States Space Station program.
"When you go down the list of global environmental problems, the 
greenhouse effect and pollution and ozone holes and so on, this project 
is really the centerpiece research effort for the whole United States," 
Running says. "NASA’s the lead agency for satellite technology, and so 
what we have is the major research program for the whole U.S."
Scheduled for launch in 1996, Eos will continuously monitor Earth, 
including its land, atmosphere and oceans. More satellite earth 
observation data will be collected in Eos' first week in space than was 
collected in the past decade, Running says. The data will be stored on 
computer tape and laser disks, not paper.
In the next 11 years, five research assistants will help Running 
develop a system for using MODIS. By 1999 Running will submit weekly 
maps of the entire North American continent's photosynthesis using 
satellite images with computer simulation in his UM lab.
Photosynthesis, the conversion of sunlight into plant growth, is the 
first step of the food chain that supports all life.
"The basic theories to execute this project we can do and have 
done," Running says about his and his colleagues' research at UM. "But 
to take that capability to an entire continent and do it every week is
more
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not trivial. That system’s development is what we're in for in the 
next decade."
NASA will use these maps to help monitor the influence of regional 
drought, pollution and other global climatic changes related to Earth's 
habitability.
"If we can make that calculation and monitor the photosynthetic 
activity of the entire world, then we can monitor whether a 
deterioration of photosynthetic activity is occurring," Running says. 
"Of course, there's nothing more fundamental to the habitability of the 
world than photosynthesis. That's the beginning of all food chains."
Before 1980, the health of the global environment stayed at the 
scientific-curiosity level, Running says. But more recently, reports 
on acid rain, global warming, ozone holes and other factors potentially 
jeopardizing Earth's habitability have moved out of scientific journals 
and into the public media, he says.
Yet in trying to understand how the global environment is 
interrelated, Running says, scientists had to grapple with the 
question: How do we study the whole world? Until the Eos mission,
most biological research was conducted on a small scale.
Satellites and computer simulation will be primary research tools for 
the Eos mission.
"But we didn't even need the equipment so much yet as we needed a 
logical thought process of how to attack the problem," he says. "It 
was a perfect example of being given a problem that was so much bigger 
than had ever been addressed--that you absolutely had to throw out the
more
window all your original preconceptions of how to do your work."
The shift from a local scale to a global scale remains hard for 
scientists, especially biologists, says Running, the only terrestrial 
biologist on the MODIS team. Scientists' reluctance to make that 
mental transfer, he says, is a major problem hampering global ecology 
research.
But why study global ecology? Why not do something now?
"The solutions to these problems are so cataclysmic to society, 
they will cost so much money and they would change the way society 
operates so dramatically," Running says, "that we have to have 100 
percent probability of understanding what's going on.
"If this was something that a few billion dollars would fix, 
they'd say let's fix it. But global-scale problems don't fix that 
easy, and because of that we have to be much more accurate in our 
understanding of what's happening."
Much of scientists' understanding of Earth's environmental health 
is based on computer simulation models from the world's top 
researchers, Running says. But many factors in the global-scale 
Problems, such as deforestation, have never actually been measured, he 
says. Before scientists can suggest solutions to those problems, he 
says, they need a survey of the current status of the Earth and an 
ability to monitor what's changing.
"The difference between computer simulations and theories and 
hard-measured facts is one of the major issues at hand," Running says. 




By continuously monitoring and measuring all aspects of Earth's 
environment, Eos will separate facts from theories, he says.
While mission Eos is under way, Running will be working on three 
other NASA projects and a National Science Foundation project, all 
related to his MODIS work. In addition, he sits on the global 
hydrology panel for the International Geosphere Biosphere Program 
centered in Stockholm, Sweden. His global hydrology work paired with 
his NASA work might gain him a place on an international research team 
and bring more research money to UM.
"This gives us national and international credibility in global 
ecology," Running says about his UM research team, "and I think that’s 
what is the real significance of this project."
Running and Jack Stanford, director of UM’s Flathead Lake 
Biological Station, have submitted proposals now being reviewed by the 
National Science Foundation for joint forestry and aquatic studies.
None has been accepted yet, but they'll keep trying.
"We think we have facilities that are world class and capabilities 
that are world class and ideas that are as good as any in the country," 
Running says. "And it just takes the right circumstances when you get 
a chance to go to bat."
###
Running will return from Brussels, Belgium, June 15. His office phone 
number is (406) 243-6311.
JD
State and weeklies/pic to newspapers; scientific journals 
Running.rl
Running.rl -- 5
